In vitro culture and structural differences in the major immunoreactive protein gp36 of geographically distant Ehrlichia canis isolates.
Ehrlichia canis, the etiologic agent of canine ehrlichiosis, is an obligate intracytoplasmic Gram-negative tick-borne bacterium belonging to the Anaplasmataceae family. E. canis is distributed worldwide and can cause serious and fatal infections in dogs. Among strains of E. canis, the 16S rRNA gene DNA sequences are highly conserved. Using this gene to genetically differentiate isolates is therefore difficult. As an alternative, the gene gp36, which encodes for a major immunoreactive protein in E. canis, has been successfully used to characterize the genetic diversity of this pathogen. The present study describes the isolation and continuous propagation of a Spanish and 2 South African isolates of E. canis in IDE8 tick cells. Subsequently, canine DH82 cell cultures were infected using initial bodies obtained from infected IDE8 cultures. It was possible to mimic the life cycle of E. canis in vitro by transferring infection from tick cells to canine cells and back again. To characterize these E. canis strains at the molecular level, the 16S rRNA and gp36 genes were amplified by PCR, sequenced, and aligned with corresponding sequences available in GenBank. All 16S rRNA sequences amplified in this study were identical to previously reported E. canis strains. Maximum likelihood analysis based on the gp36 amino acid sequences showed that the South African and Spanish strains fall into 2 well-defined phylogenetic clusters amongst other E. canis strains. The members of these 2 phylogenetic clusters shared 2 unique molecular properties in the gp36 amino acid sequences: (i) deletion of glycine 117 and (ii) the presence of an additional putative N-linked glycosylation site. We further show correlation between the putative secondary structure and the theoretical isoelectric point (pI) of the gp36 amino acid sequences. A putative role of gp36 as an adhesin in E. canis is discussed. Overall, we report the successful in vitro culture of 3 new E. canis strains which present different molecular properties in their gp36 sequences.